ABSRACT The discipline of Biological Anthropology (or Human Biology) incorporates study of biology and environmental factors, as well as the forces of microevolution leading to macro-evolution, which ultimately influences the structure of human populations. In the present paper and attempt has been made to study the distribution of serum proteins-KM and GM frequencies among the people of India, which are analysed in relation to ecological, socio-economic and linguistic factors.
INTRODUCTION
Biological Anthropology deals with the comparative biogenetics of man. Within the various fields of research of the present Biological Anthropology the study of human evolution as well as the study of genetic variation in modern man hold an eminent place. An important branch of Biological Anthropology is therefore Population Genetics, which deals on the one hand with exact genetic descriptions of human population, but which on the other hand tries to find out the reasons for genetic differences among them. To study these genetic differentiation processes in man, which are obviously still ongoing, reliable population data are necessary. As far as the various genetic markers of the human blood are concerned such comprehensive reviews have been given e.g. by Mourant et al. (1976) , Steinberg and Cook (1981) , Tills et al. (1983) , Roychoudhury and Nei (1988) and Walter (1988) . The existence of genetic variation in man is caused by many factors, among which selection, migration and gene flow, genetic drift and founder effects are the most important ones. By means of many examples, Vogel and Motulsky (1997) have shown the importance of these factors for the understanding of genetic variation in man. Morant et al. (1978) have reviewed the associations between genetic markers of the blood and diseases, which are of considerable interest in this connection.
The unit of study is genetic variation in man is a "breeding population", also referred to as a "Mendelian population". Following Harrison (1988) one can point out that "the collective unit of evolution is the population and it is in populations that all the forces we have considered operate" (p. 326). Thus selection, gene flow, genetic drift, founder effects etc. are acting on and in populations and shape their specific genetic profiles in the course of time. The "breeding population" is the minimal integrated unit of evolutionary changes. As far as delineating evolutionary factors are concerned, the "breeding populations" as a unit of study meet almost every logical requirement unit and any change in its genetic profile from one generation to the next will constitute an evolutionary change. The impact of the population approach on the study of genetic variation in man has been to focus attention on "breeding populations" as biological or evolutionary units in man and to describe them in terms of gene frequencies or if this is not possible (anthropometric, morphological, dermatoglyphic, etc. traits) in terms of phenotype frequencies and mean values, respectively. Such exact and comprehensive descriptions are the basic requirements for the understanding of genetic variation in man and thus for the analysis of the various evolutionary factors, which caused this variation in the course of time.
The populations of India and other South Asian countries offer great opportunities to study genetic variability. Perhaps, nowhere in the world people in a small geographic area are distributed as such a large number of ethnic, caste, religious and linguistic groups as in India and other South Asian countries. All these groups are not entirely independent, people belong concurrently to two or more of these groups. People of different groups living side by side for hundreds or even thousands of year try to retain their separate entities by practising endogamy.
The aim of the paper is to have a satisfactory knowledge of micro-evolutionary processes as they are reflected in genetic and morphological traits in human populations. This variability has been studied in terms of natural regions, climatic factors, climatic regions, political division of India, ethnic groups, traditional occupations and linguistic groups (For details see Bhasin 1988; Bhasin et al. 1992 Bhasin et al. , 1994 Bhasin and Walter 2001) .
IDENTIFY AND DISTINGUISH THE PEOPLE
For the biogenetical study of the people of India, researchers have generally used the following criteria to identify and distinguish the people: 1. Regional Groups, 2. Ethnic Groups, 3. Linguistic Groups, and 4. Religious Groups.
It should, however, be kept in mind that these are the convenient units of study, although there are significant levels of overlapping between them. For example, an occupational group pursuing traditional job inhabits a region, shares religion with other categories, belongs to one or the other language group and has an aggregation of ethnic properties. But in the human population genetic studies, out of these criteria one is chosen (Bhasin, 1988) .
In the present study an attempt has been made to analyse the above mentioned biogenetical traits into 1. Regional Groups, 2. Ethnic Groups, 3. Traditional Occupational Groups and 4. Linguistic Groups.
I. REGIONAL GROUPS
These can be divided into the following groups: 1. Natural Regions of India 2. Climatological Factors and Climatic Regions of India 3. Political Division of India Each region has its own characteristics and a brief description of each one will give an idea of what it constitutes of. (1) Madhya Pradesh V. South India:
Natural Regions of India
(1) Karnataka, (2) Andhra Pradesh, (3) Tamil Nadu, (4) Kerala and (5) Pondicherry (U.T.).
VI. Islands:
(1) Lakshadweep (U.T.) and (2) Andaman and Nicobar Islands (U.T.).
II. ETHNIC GROUPS
An aggregation of biological and socio-cultural characteristics constitutes an ethnic group. Within the category of Ethnic Group, we include Castes, Scheduled Castes, Scheduled Tribes and Communities (the names of Scheduled Castes and Scheduled Tribes after Manual of Election Law 1982, Government of India, New Delhi). Biological anthropological studies of such ethnic groups as well as "Communities" have been reported in India. By Community we generally refer to a group of people who may have occupational, linguistic, religious or regional characteristics (Bhasin 1988) .
III. TRADITIONAL OCCUPATIONAL GROUPS
In the traditional society, there were occupational guilds. The Chaturvarna system with its division into Brahman (priestly caste), Kshatriya (warrior caste), Vaishya (land owners and traders) and Sudra (labouring caste) was based on occupational differentiation. The occupations are grade manual labour is looked down upon, and those dealing with swine-herding, scavenging, butchery, removal of night soil are regarded as polluting (Bhasin 1988) . The caste based division of occupation is 1. Priesthood, 2. Warfare, 3. Trade and Commerce, 4. Agriculture, 5. Animal Husbandry, 6. Artisan, and 7. Menial Workers.
IV. LINGUISTIC GROUPS
Although the Schedule VIII recognizes fifteen languages in India, there are innumerable dialects which change after few scores of kilometers. Linguistic diversity is an important factor in the formation of regional groups, and it also reflects the regional differentiation. The four-fold regional division can be seen for the major languages, i.e., (i) the Dravidian region of the south; (ii) the Indo-Aryan regions of the north and north-west; (iii) the Mon Khmer and the Tibeto-Burman region of the north-east and the Himalayan region; and (iv) the Austric region of the AravalliVindhya-Chota Nagpur complex. These languages are again divided into sub-families and groups as follows:
Language Classification-Indian Languages
The family, branch, group and language of India are as follows: Gold and Fudenberg (1967) rather than by using incomplete anti-D for GM and KM systems. These three systems are now known as the GM, KM (Kappa marker, previously referred as Inv (or Inv) which stands for 'Inhibitrice Virm') and AM groups, respectively. Initially the immunoglobulin phenotypes were described by alphabetical notations. However, the growing complexity of these system, clashes of notation and doubts as to synonymy lead to the holding of a WHO sponsored conference. The committee of World Health Organization (WHO 1964 (WHO , 1976 ) recommended numerical notation for the antigenic types of these systems.
I. AUSTRO-ASIATIC FAMILY

Mon-Khmer Group (Mon-Khmer Branch) Munda Group (Munda Branch)
II. TIBETO-CHINESE FAMILY
SIAMESE-CHINESE SUB-FAMILY
Tai Group
TIBETO-BURMAN SUB-FAMILY
The Kappa-light chain allotypes KM (1), KM (2) and KM (3) are inherited via three alleles KM*1, KM*1,2 and KM*1,3, hence KM (2) does not occur in the absence of KM (1) (Steinberg and Cook 1981) . The KM locus is located on the chromosome 2p12.
The immunoglobulin heavy gamma chain allotypes (GM) are coded by at least three linked genes g 1 , g 2 and g 3 (arranged in order-g 3 -g 1 -g 2 on the q 32.3 band of human chromosome 14q32.33) and are separated by at least 60 Kb distance (Kirsch et al. 1982; Migone et al. 1985) . More than 20 different GM allotypes have already been discovered. There are 18 common GM allotypes out of which 4 occur on gamma-1 chains [G1M (1,2,3,17)], one on gamma-2 chains [G2M (23)] and 13 on gamma-3 chains [G3M (5, 6, 10, 11, 13, 14, 15, 16, 21, 24, 26, 27, 28) ]. The locations of the allotypes are indicated by the prefixes G1M, G2M, and G3M for gamma-1, gamma-2 and gamma-3 chains, respectively. Genes encoding allotypes at each of the three gamma chain loci are inherited together in units called GM haplotypes. The frequencies of these haplotypes vary dramatically among ethnic groups (Steinberg and Cook 1981) ; within each ethnic group, only some of all possible haplotypes that could arise by recombination between the three loci actually occur, suggesting that the distribution of haplotypes may reflect the long-term operation of natural selection. Further support for such a view is provided by several studies that have shown associations between GM/KM allotypes and susceptibility to specific antigens (reviewed by Whittingham and Propert 1986) .
The KM System
Antisera to detect KM (2) and KM (3) 
MEAN WEIGHTED VALUES
To discern the pattern of regional groups, ethnic groups, traditional occupational groups and linguistic groups using the frequency data, the mean weighted values of the biological traits have been calculated and estimates for the various groups are presented.
SERUM PROTEIN POLYMORPHISMS
THE KM (INV) AND GM SYSTEMS
In 1956, Grubb demonstrated by an agglutination inhibition technique that there are inherited differences associated with Gammaglobulin of human serum (Grubb 1956; Grubb and Laurell 1956) . A few years later, it was shown that the same technique could distinguish a further set of differences controlled by an independent set of alleles (Ropartz et al., 1961) , and the agglutination inhibition test as applied to the AM group involves coating of the red cells with AM (+) very short supply, therefore virtually all population samples have been tested for KM (1) only.
Among the Europeans, KM*1 allele frequency is low (about 0.05) as compared to populations from Africa, East Asia and Southeast Asia among whom the frequency rises up to 0.30. From South west Asia, allele KM*1 is a little higher as compared to Europeans. The distribution of KM marker among the various populations of the world has been reviewed by Steinberg and Cook (1981) (see also Walter 1998) .
A few reports are available on the distribution of KM allele frequencies among Indian populations for which average KM*1 frequency is 0.114 (varies from 0.021 to 0.328). The frequency is highest among scheduled tribes (0.131) as compared to other ethnic groups-caste (0.118), scheduled caste (0.095) and community (0.091) Table 1 .
The frequency of KM*1 is highest in the Himalayan mountain complex natural region populations mostly with Mongoloid affinities (0.189) as compared to rest of the regions. From the climatic regions, frequency of KM*1 is highest from monsoon type with dry winters (0.135) from where maximum number of studies are reported as compared to tropical savannah type region; which is inhabited mostly by Caucasoid populations (0.066) (Bhasin, Walter and Danker-Hopfe, 1994; Bhasin and Walter 2001) .
The highest frequencies of KM*1 are observed from the states of Sikkim (0.233) and Manipur (0.258) of Eastern Himalayan region among populations with Mongoloid affinities. From Assam also high frequencies are observed among Karbis (0.253), Kacharis (0.191) , Sonowals (0.186) with Mongoloid affinities (Walter et al. 1987) . Whereas from West Bengal (East India) the average frequency is low, but higher as compared to other states from South and North India, which may be due to Mongoloid racial element present among different ethnic groups of West Bengal in varying degrees (Chakraborty et al. 1986 ). From North India, the frequency is low (0.073) because all the studies reported from Himachal Pradesh (Western Himalayan region) are mainly of populations with Caucasoid racial elements whereas from Uttar Pradesh (Central Himalayan region) the frequency of KM*1 is high (0.170) as observed from the Kumaon region; Chopra (1970) studied four endogamous groups among whom he observed quite high frequencies-Tharus (0.288), Rajputs (0.217). Among Tharus, such a high frequency may be due to Mongoloid admixture, but in Rajputs, some other factors may be responsible. Very high frequencies are observed from the neighbouring Nepal among Phalag (0.50) and Dangri Zong (0.529) reported by Steinberg and Larrick (1981) . The frequency of KM*1 is also high among Tibetans (0.299) studied by Jeannet et al. (1972) . In general the frequency of allele KM*1 is quite high among population groups with Mongoloid affinities of Himalayan region (Central and Eastern) and then starts decreasing in all the directions ( Fig. 1) .
From all the zones/regions quite high frequencies are observed among scheduled tribes as compared to rest of the ethnic groups except from South India and Western Himalayan region. The allele frequency of KM*1 correlations with various climatic factors and altitude by different ethnic groups show high correlations (Table 3) .
Among the traditional occupational groups, the frequency of allele KM*1 is highest in the warfare group (0.140) followed by priesthood group (0.102), whereas among agriculture, animal husbandry and menial workers group, it varies from 0.086 to 0.099. These are showing closer proximity with higher occupational groups, as also observed in genetic markers studied earlier (Bhasin, Walter and Danker-Hopfe 1994; Bhasin and Walter 2001) .
The frequency of KM*1 is quite high among the speakers of Bhotia group (0.285), Himalayan group (0.261), Bodo group (0.198) and Kuki-Chin group (0.289) of Tibeto-Chinese languages (populations of Mongoloid affinities) as compared to speakers of rest of the languages among whom the frequencies are quite low-AustroAsiatic (0.082, Autochthonous-Australoid), Dravidian (0.065, Caucasoid), Indo-European (0.099, Caucasoid) languages.
The general frequency of KM*1 allele is 0.144 (varies from 0.021 to 0.328) in population groups of India. The high frequency of this allele is observed among scheduled tribes (0.131) as compared to rest of the ethnic groups. High frequency of KM*1 allele is also observed in the Himalayan mountain complex and low in other regions, suggesting some selective advantage at this complex, but it is difficult to evaluate this marker at this stage due to few studies available. In the different language families, frequency is very high in speakers of Tibeto-Chinese (0.224) 
The GM System
The most common GM haplotypes around the world and the groups with which they are primarily associated with are as follows: , 17; 15, 16 GM*1, 17; 10, 11, 13, 15, 16, 27 South East Asiatics GM*1, 3; 5 GM*1, 3; 5, 10, 11, 13, 14, 26, 27 Back Africans GM*1, 17; 5 GM*1, 17; 5, 10, 11, 13, 14, 26, 27 Black Africans GM*1; 5, 6 GM*1, 17; 5, 6, 11, 24, 26 1. Gamma-1 and Gamma-3 allotypes [G3M (28) expected] which are separated by a semicolon It is true that ideally one should study the distribution of GM haplotypes with a large number of antigen specificities. There is a common notion that at least five antisera are required to derive maximum information regarding the affinity of populations. However, unless these antisera are raised from the same source against various GM specificities, there could be a number of problems in GM typing. In addition, since some of the populations examined are known to reflect environmental antigenetic load due to their poor socio-economic conditions, use of such extensive battery of GM specificities may show environmental differences, rather than their anthropological affinity (Chakraborty et al. 1987) . The worldwide distribution of GM markers has been reviewed by Steinberg and Cook (1981) ; see also Walter (1998) .
In most studies only a few reagents have been used on account of the vareity and cost. Therefore the reports are incomplete to give a clear picture of the distribution of these systems.
Most surveys reported the genetic polymorphism of GM system only for GM (1), GM (2) and GM (5).
In general, it has been observed that in India the frequency of haplotype GM*5 is high (0.355) as compared to GM*1 (0.276), GM*1,5 (0.269) and GM*1,2 (0.100). Similar distribution of haplotypes is observed in various zones i.e., North, West and South India except in East India where GM*1,5 is quite high (0.405) as compared GM*1 (0.255), GM*5 (0.219) and GM*1,2 (0.121) ( Table 2) .
From the Himalayan mountain complex the frequencies are quite high for haplotypes GM*1 (0.381) and GM*1,5 (0.287), among the populations which are mostly having Mongoloid affinities, whereas from Indus-Ganga-Brahmaputra plains and peninsular populations the frequencies are highest for GM*1,5 (0.364) and GM*5 (0.459), respectively. In the different climatic regions, the variation in the frequency distribution of various haplotypes are quite wide, however, from the monsoon type with dry winters region, the differences in the frequencies of GM*1 (0.287), GM*1,5 (0.329) and GM*5 (0.261) are not high (Bhasin, Walter and Danker-Hopfe, 1994) . The frequency of GM*1 is high among Gaddis and Pangwalas (varies from 0.344 to 0.567) from Himachal Pradesh (Western Himalayan region) whereas from Central Himalayan region, frequency is low among Tharus (0.166) as compared to caste groups among whom frequency is high. From Eastern Himalayan region the frequency is high among Brahmans (0.397) and Meiteis (0.322) of Manipur population with Mongoloid affinities and from Sikkim among Lepchas (0.472), Bhutias (0.615), Sherpas (0.482), Rais (0.482), Limboos (0.486), Gurungs (0.410), populations of Mongoloid origin as compared to population with little Mongoloid elements-Brahmans (0.156), Chhetris (0.257), Newars (0.174). Quite low frequencies are observed among tribals from Gujarat (0.09 to 0.231), West Bengal (Rabha, Garo, Munda, Lodha among whom frequency varies from 0.038 to 0.124), Bihar (Oraons), Andhra Pradesh (Konda, Koya). Except for Northern India the frequency of GM*1 in rest of the zones of India is generally found to be low amongst the scheduled tribes as compared to the other ethnic groups. In North India the frequency is high and starts declining towards West and East [except in Eastern Himalayan region where frequency is quite high among tribals of Sikkim (Bhutias, Lepchas and Sherpas) of Mongoloid origin, but still the frequency is low among the population groups with Mongoloid admixture in varying degree from this region and West Bengal] and then gradually starts increasing towards South India (Fig. 2) .
The distribution of haplotype GM*1,2 shows high frequencies among populations of Mongoloid affinities from Sikkim (0.207, varies from 0.109 to 0.339). High frequencies are also observed among the populations from West Bengal (Rarhi Brahmin -0.180, Vaidya -0.190) from South India-Tamil Nadu (Tamils -0.234, Brahman -0.222) and in North India-Himachal Pradesh (Gaddis, varies from 0.129 to 0.258). This haplotype is either absent or quite low in West India-Gujarat, from East India-West Bengal (Rabha, Munda, Lodha), Bihar (Oraons), from South India-Andhra Pradesh (Konda Kammara, Koya Dora) and Tamil Nadu (Kurumba, Toda). The frequency is low among scheduled tribes from all the zones and India as compared to other ethnic groups except North and East India. In the Himalayan regions the frequency is high (0.133) as compared to Indian populations in totality (0.100) and the frequency is high in Western (0.144) and Eastern (0.139) Himalayan regions. The frequency is high in Himalayan region and starts declining towards West and moving further towards South, the frequency starts increasing (Fig. 3) . The haplotype GM*1,5 frequencies are high (Vos et al. 1963 ) among whom DI*A allele is also reported (Kirk et al. 1962) . In Andhra Pradesh, among Koya Dora and Konda Kammara tribal groups the frequencies are quite high (0.311 to 0.686) studied by Walter et al. (1981) , whereas among tribals of Tamil Nadu the haplotype GM*1,5 is absent. From Uttar Pradesh oid among Tharus, the frequency is quite high (0.696) and in the state of Himachal Pradesh GM*1,5 is either absent or present in low frequency (varies from nil to 0.073). It appears that GM*1,5 frequency is quite high among Australoid and Dravidian populations as observed among populations from East India and South India among the peoples with Mongoloid admixture with Australoid and/or Caucasoids (Dravidians and Aryans). The frequency of GM*1,5 is quite high in East India and from here it starts decreasing in all the directions (Fig. 4) . The frequency of GM*1,5 haplotype which may be representing haplotype GM*1, 3; 5,10, 11,13,14,26 , characteristic of Mongol populations is high among populations, with Mongoloid affinities than of Mongoloid origin like Lepchas, Bhutias, Sherpas of Sikkim, further, the frequency is also quite high among tribals from East and South India of Australoid (PreDravidian) and Caucasoid (Dravidian) racial elements as observed among the Indian populations (Fig. 4) . The frequency of haplotype Gm*5 is quite high in the states of West India-Gujarat (0.593) among the tribals (varies from 0.590 to 0.754) and Maharashtra (0.490); South India-Kerala (0.647), from where frequency is highest among Kadar (0.896); Tamil Nadu (0.445), again quite high among tribals (varies from 0.527 in Irulas to 0.753 among Todas) studied by Vos et al. (1963) 1. Significant at P < 0.05 2. Significant at P < 0.01 3. Significant at P < 0.001. layan region), frequency of GM*5 is high (0.343) but they are not having Mongoloid affinities. The frequency of GM*5 is high in North India and starts decreasing towards East India whereas towards West India and South India (Kerala, Tamil Nadu) the frequency reaches maximum (Fig. 5) . The correlations of haplotype frequencies of GM system with various climatic factors and altitude by different ethnic groups though showing significant differences are not high, except for some haplotypes which may be due to small sample sizes tested and number of studies available. For these reasons it is not possible to evaluate the distribution of this system at this stage (Table 3 ).
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In the warfare and trade and commerce groups of traditional occupation category, the frequencies of haplotypes GM*1, GM*1,2, GM*1,5 and GM*5 are almost similar except for haplotype GM*1,5, whereas among the priesthood group and menial workers the pattern of distribution of these haplotype frequencies is similar, which indicates gene flow from higher caste groups to lower caste groups as observed in earlier studied genetic markers also (Bhasin, Walter and Danker-Hopfe 1994; Bhasin and Walter 2001) . High frequency of haplotypes GM*1,2 and GM*1,5 has been observed among the speakers of Tibeto-Chinese language family (0.148 and 0.470, respectively) whereas among the speakers of Dravidian and Indo-Euro-pean languages high frequencies are observed for haplotypes GM*1 (0.281 and 0.282, respectively) and GM*5 (0.427 and 0.392, respectively). In the speakers of Austro-Asiatic language (Munda group) high frequency of GM*1,5 has been observed (0.562). However quite high frequency of GM*1,5 is also observed among the speakers of North Dravidian (0.553) and Central Dravidian (0.484) languages and low frequency among the speakers of Bhotia group (0.252), Himalayan group (0.315) of TibetoChinese languages. It is observed that among Indian populations frequencies for GM*1,5 haplotype among populations with Mongoloid affinities and among Australoid (Munda) and Caucasoid (Dravidian) racial groups are high (Bhasin, Walter and Danker-Hopfe 1994; Bhasin and Walter, 2001) .
In general, it has been observed that in India the frequency of haplotype GM*5 is high (0.355) as compared to GM*1 (0.276), GM*1,5 (0.269) and GM*1,2 (0.100). Similar pattern is observed in various zones of India except in East India where GM*1,5 is quite high (0.405) and this haplotype is observed in high frequency among scheduled tribe and among the population groups of Eastern Himalayan region. In the dif-ferent language families also similar pattern is observed i.e., GM*1,5 and GM*1,2 in high frequency in Tibeto-Chinese family (0.470 and 0.148, respectively) and in Indo-European and Dravidian language families high frequencies for GM*5 (0.427 and 0.392, respectively) and GM*1 (0.281 and 0.282, respectively). In the Munda group of Austro-Asiatic language family high frequency of GM*1,5 has been observed (0.562).
Our present knowledge about GM system distribution from India is very limited. Therefore it would be necessary to obtain further data from many more population groups in order to learn about its distribution pattern in detail.
